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Background and purpose Synovectomy is an effective procedure 
for management of the rheumatoid elbow at radiographically 
early stages (Larsen grades 1 and 2). However, its efficacy for 
advanced stages (Larsen grades 3-5) is controversial. We inves- 
tigated the outcome of synovectomy for advanced stages of the 
rheumatoid elbow. 

Methods Between May 1985 and September 1994, synovec- 
tomy was performed for 67 rheumatoid elbows in 59 patients 
(mean age 52 (26-72) years, 54 women). 3 elbows (3 patients) were 
lost to follow-up after mean 15 (10-23) years. Thus, 64 elbows 
were evaluated clinically and radiographically. 

Results The mean Mayo elbow performance score (MEPS) 
improved from 42 (15-75) points preoperatively to 78 (45-100) 
points at the final follow-up examination. In cases of Larsen grade 
5, the mean MEPS at final follow-up examination (69 points) was 
lower than those of Larsen grade 3 and 4 cases (80 and 79 points, 
respectively) (p < 0.01). Recurrence of synovitis was obvious in 
20/67 elbows. 12 cases had a total elbow arthroplasty mean 13 
years after the synovectomy. The 10-year, 15-year, and 20-year 
survival rates were 97%, 75%, and 70%, respectively. 

Interpretation Our findings suggest that synovectomy for the 
rheumatoid elbow gives a good long-term outcome for radio- 
graphically judged destroyed joints of Larsen grades 3-4. 



joint destruction in RA patients is 20-50% (Souter 1990, 
Mansat 2001). Continuous synovitis may cause progressive 
joint destruction, which results in severe joint instability or 
contracture. 

The local treatment of continuous synovitis includes phys- 
iotherapy and intraarticular injections of steroids. However, 
when the effects of these treatments are insufficient, surgi- 
cal treatment is often recommended: synovectomy or total 
elbow arthroplasty (TEA). Synovectomy is often reported as 
a successful procedure with relatively few complications for 
the treatment of rheumatoid elbows at radiographically early 
stages (Larsen grades 1 and 2) (Stein et al. 1975, Brumfield 
and Resnick 1985, Saito et al. 1986, Ferlic et al. 1987, Tulp 
and Winia 1989, Koshino et al. 1991, Gendi et al. 1997, Fuerst 
et al. 2006). TEA is usually performed for joints at radio- 
graphically advanced stages (Larsen grades 3-5) (Figgie et al. 
1989, Connor and Morrey 1998, Mansat and Morrey 2000). 
However, for cases with good ligament stability, we have even 
performed synovectomies for Larsen grades 3-5, which, how- 
ever, is controversial (Nestor 1998). 

In this study, we investigated the long-term outcome of syn- 
ovectomy that was performed for the treatment of rheumatoid 
elbows at radiographically advanced stages. 



Recently, in addition to conventional disease-modifying anti- 
rheumatic drugs, biologic therapies have been widely intro- 
duced for the treatment of rheumatoid arthritis (RA). How- 
ever, despite the existence of these treatments, there are many 
cases with high disease activity and continuous local synovitis 
in certain joints. 

The elbow joint has high morbidity, followed by joints in the 
finger, the wrist, the toe, and the knee. The incidence of elbow 



Patients and methods 

From May 1985 to September 1994, we performed synovec- 
tomy for 67 rheumatoid elbows at radiographically advanced 
stages (59 patients, 54 women). 12 elbows were classified as 
grade 3, 45 as grade 4, and 7 as grade 5 according to Larsen's 
classification. Mean age at surgery was 53 (26-72) years. 3 
elbows in 3 patients were lost to follow-up; thus, data for 64 
elbows of 56 patients were used in the study. The 64 elbows 
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Figure 1. The total Mayo elbow performance score (MEPS) pre- 
operatively and at the final follow-up. 



Figure 2. MEPS preoperatively and at the final follow-up examination. 
The mean scores improved statistically significantly for all grades. 



had an average follow-up period of 15 (10-23) years. Surgical 
indications of synovectomy were continuous pain that did not 
respond to nonoperative treatment or serious disability due to 
progressive loss of range of motion. 

Functional outcome was assessed using the Mayo elbow 
performance score (MEPS) (Morrey 1991). Conventional 
anteroposterior and lateral radiographs were taken before 
surgery and at the final follow-up examination. The grades 
of Larsen's classification and the elbow valgus angle before 
surgery and at the final follow-up examination were evaluated 
(Larsen et al. 1977). 

Surgical procedure and postoperative care 

A laterally curved 10-cm skin incision was made in the pos- 
terolateral area of the elbow. Dissection was done between 
the brachioradialis and the triceps muscles in the upper 
arm and between the extensor carpi radialis and the anco- 
neus in the forearm. The anterior capsule and the lateral 
ligament were exposed entirely. After resection of the radial 
head, the anterior joint capsule with the synovium was com- 
pletely detached from the lateral to the medial condyle of 
the humerus. The synovium remaining around the capsular 
attachment to the humerus and around the radioulnar joint 
was resected with a small rongeur. After the posterolateral 
joint cavity was exposed, the synovectomy was performed 
by resecting the capsule adhering to the posterior side of the 
humerus and resecting the synovium in the posterolateral 
capsule and around the olecranon fossa. Because we used a 
lateral approach, most of the synovium in the medial cap- 
sule could not be resected. Osteophytes around the olecranon 
and the coronoid process, if present, were resected until full 
range of extension and flexion was achieved. A suction drain 
tube was inserted into the joint space for 24 h. No external 
fixation was used. Active exercises of the elbow were started 
on the day after surgery. To avoid flexion contracture, the 



elbow was gradually extended while a 0.5- to 1.0-kg weight 
was held in the hand. Home exercises were continued until 
enough range of motion was obtained. 

Statistics 

We used Wilcoxon's signed-rank test and chi-square test to 
compare the clinical results before surgery and at the final 
follow-up examination. Values of p less than 0.05 were con- 
sidered significant. Survival analysis was performed by the 
Kaplan-Meier method, and the endpoint was defined as con- 
version to TEA. 



Results 

Clinical and radiographic outcome 

According to the MEPS, 48 elbows showed excellent or good 
results, 12 elbows showed fair results, and 4 elbows had poor 
results at the final follow-up examination. The total MEPS 
improved from an average of 42 (15-75) points before surgery 
to 78 (45-100) points at the final follow-up examination (p < 
0.01) (Figure 1). There were no cases that had lower MEPS at 
the final follow-up examination than preoperatively. For all 
elbows, MEPS was statistically significantly improved at the 
final follow-up examination (Figure 2). 

The mean MEPS for pain improved from 14 (0-30) points 
before surgery to 35 (15-45) points after surgery. Complete 
pain relief or only mild pain (scores of 30-45) after the elbow 
synovectomy was observed in 62 cases (Figure 3). 2 elbows 
showed moderate pain at the final follow-up examination. 

The mean arc of flexion-extension motion increased from 67° 
(0-125) preoperatively to 101° (65-140) postoperatively (p < 
0.01)andfrom 102° (20-70) to 137° (80-180) in pronation and 
supination (p < 0.05). In 2 elbows, the arc of flexion-extension 
motion worsened postoperatively. In pronation and supina- 
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Figure 3. a. A right elbow 6 years after the onset of rheumatoid arthritis; 
Larsen grade 4. This patient complained of severe pain, swelling, and 
disability in activities of daily living (ADL), and motion was from 30° to 
1 05°. The preoperative MEPS was 50 points, b. 1 1 years after surgery; 
Larsen grade 4. The patient had experienced relief of the pain with no 
swelling and no disability in ADL. The MEPS was 95 points. 



tion, 52 elbows had an improved arc of motion preoperatively, 
10 elbows had a reduced arc of motion, and 2 elbows (3.1%) 
had the same arc of motion preoperatively. Regarding the arc 
of motion, the preoperative MEPS increased from 14(5-20) 
points to 19 (15-25) points at the final follow-up examination. 
The function score was 12 (0-20) points preoperatively and 
20 (15-45) points at final follow-up. The changes in the total 
score at the final follow-up examination mainly depended on 
the relief of pain in 12 elbows that had been preoperatively 
graded as Larsen grade 3; of these, 4 elbows remained at grade 
3, and 7 elbows and 1 elbow progressed to Larsen grade 4 and 
5, respectively. In 45 elbows that had been graded as Larsen 
grade 4 preoperatively, 32 elbows remained at grade 4 and 13 
elbows progressed to Larsen grade 5. Assessment of clinical 
mediolateral joint stability showed minimal instability (0-5°) 
in 59 elbows, moderate instability (6-10°) in 3 elbows, and 
marked instability (> 10°) in 2 elbows. 

Survival analysis 

12 elbows had seen converted to TEA at the final follow-up 
(Figure 4). Of these cases, 1 elbow had been graded as Larsen 
grade 3, 7 as grade 4, and 4 as grade 5 preoperatively. The 
mean MEPS in the TEA conversion cases before synovectomy 
was 40 (20-60) points, which was not significantly different 
from that in the cases who did not undergo TEA (43 points). 
The survival rates for synovectomy were 97% at the 10-year 
point, 75% at the 15-year point, and 70% at the 20-year point 
(Figure 5). 

Postoperative complications 

There were no cases of postoperative infection. None of the 
cases needed an additional synovectomy. Ulnar nerve palsy 
was observed in 4 cases, which all recovered spontaneously 
and completely. No cases had any loss of motor function. The 



Figure 4. a. Rheumatoid elbow of a 65-year-old woman before syno- 
vectomy, b. 13 years after the synovectomy. ADL scores were worse 
1 0 years after the synovectomy. TEA was performed due to the recur- 
rence of arthritis 13 years after the synovectomy. The MEPS was 50 
points just before the TEA. c. After TEA, the patient experienced relief 
of the pain with no swelling and disability in ADL. The MEPS was 80 
points at the final follow-up examination, 10 years after TEA. 
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Figure 5. Kaplan-Meier survival curve of synovectomy for rheumatoid 
elbow with elbows converted to TEA as endpoint. The 10-, 15-, and 
20-year survival rates were 96.8%, 74.9%, and 69.9%, respectively. 

mean valgus angle of the elbow was 16 (4-28) degrees before 
surgery and it progressed slightly to 17 (6-33) degrees at the 
final follow-up examination. 



Discussion 

The efficacy of synovectomy for joints at radiographically 
early stages and TEA for joints at radiographically advanced 
stages has been confirmed repeatedly (Brumfield and Resnick 
1985, Stein et al. 1975, Saito 1986, Ferlic et al. 1987, Figgie 
et al 1989, Tulp and Winia 1989, Koshino 1991, Gendi et al. 
1997, Connor and Morrey 1998, Fuerst et al. 2006, Nakagawa 
et al. 2007). Our cases underwent open elbow synovectomy, 
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but several reports suggest the efficacy of arthroscopic syn- 
ovectomy for rheumatoid elbow at radiographically early 
stages (Lee and Morrey 1997, Horiuchi et al. 2002, Tanaka et 
al. 2006). However, there have been few reports on long-term 
outcome of arthroscopic synovectomy (Tanaka et al. 2006), 
and several authors have reported a relatively high incidence 
of complications such as local nerve impairment (Lee and 
Morrey 1997). Thus, we performed open synovectomy to 
resect the synovium sufficiently and safely. 

Medium-term results of elbow synovectomy with an aver- 
age follow-up period of up to 10 years have been published 
by several authors. Ferlic et al. (1987) reported excellent 
results with an average follow-up of 7 years and a maximum 
follow-up of 20 years. In their report, 44/57 elbows had excel- 
lent results, and they had better clinical results in patients who 
underwent surgery at earlier stages of the disease. Brumfield 
and Resnick (1985) stated that synovectomy was not contra- 
indicated even for joints at radiographically advanced stages, 
such as Larsen grade 3 or 4, because an improvement in the 
range of motion can be expected. We also performed elbow 
synovectomy at advanced stages and this was not followed by 
substantial joint instability. In the present study, 12/16 elbows 
required conversion to TEA after a minimum of 10 years and 
an average of 15 years of follow-up. We consider this result to 
be more favorable than those in previous reports that included 
synovectomies for elbows at radiographically advanced stages 
(Ferlic et al. 1987, Fuerst et al. 2006). Recurrence of severe 
pain from progressive joint destruction was the most common 
cause of the conversion to TEA: 4 of 7 elbows of Larsen grade 
5 underwent conversion. 

During an elbow synovectomy, the radial head is often 
resected. Resection of the radial head enhances the opera- 
tive visual field and the performance of an adequate resection 
of the joint synovium. Additionally, resection of the radial 
head improves flexion, especially in cases with anterior sub- 
luxation of the radial head. However, resection of the radial 
head during an elbow synovectomy is controversial. Ferlic 
et al. (1987) reported that there was no difference in clinical 
results between cases that had resection of the radial head and 
those with resection and radial head replacement. Lehtinen et 
al. (2001) reported that the elbow seemed to turn into valgus 
during rheumatoid destruction and resection of the radial 
head. Rymaszewski et al. (1984) suggested that resection of 
the radial head caused joint instability in the long term, and 
recommended radial head replacement rather than radial head 
resection. In addition, Taylor et al. (1976) and Copeland and 
Taylor (1979) reported that resection of the radial head caused 
progression of valgus deformities of the elbow in more than 
half of their cases. They also found that excessive axial pres- 
sure to the ulna by resection of the radial head caused pain 
on the ulnar side of the wrist. We resected the radial head in 
all our cases with only a slight increase in the valgus angle at 
the final follow-up examination (mean 2 degrees). At the final 
examination, only 2 elbows showed marked valgus defor- 



mities with severe instability of the elbow joint. Thus, we 
believe that resection of the radial head is appropriate. 

One of the limitations of our study was the evaluation of 
joint instability, which was assessed clinically, not radiograph- 
ically. Radiographic examination is a more precise method. 

In conclusion, synovectomy for the treatment of rheumatoid 
elbow gives a good long-term outcome, even for radiologi- 
cally advanced joints of Larsen grades 3 or 4, but not for those 
of grade 5. 



KI: design of the study, data collection, literature search, and manuscript 
preparation. YI, YM, TS: design of the study, surgery, manuscript preparation, 
and supervision. 



We thank Yutakalnaba, Yuichi Mochida, and Tomoyuki Saito-all the orthope- 
dic surgeons who participated at Yokohama City University. 



No competing interests declared. 



Brumfield R H Jr, Resnick C T. Synovectomy of the elbow in rheumatoid 
arthritis. J Bone Joint Surg (Am) 1985; 67: 16-20. 

Connor P M, Morrey B F. Total elbow arthroplasty in patients who have juve- 
nile rheumatoid arthritis. J Bone Joint Surg (Am) 1998; 80: 678-88. 

Copeland S A, Taylor J G. Synovectomy of the elbow in rheumatoid arthritis: 
the place of excision of the head of the radius. J Bone Joint Surg (Br) 1979; 
61: 69-73. 

Ferlic D C, Patchett C E, Clayton M L, Freeman A C. Elbow synovectomy in 
rheumatoid arthritis. Long-term results. Clin Orthop 1987; (220): 1 19-25. 

Figgie M P, Inglis A E, Mow C S, Figgie H E 3rd. Total elbow arthroplasty for 
complete ankylosis of the elbow. J Bone Joint Surg (Am) 1989; 71: 513-20. 

Fuerst M B, Fink B, Riither W. Survival analysis and longterm results of 
elbow synovectomy in rheumatoid arthritis. J Rheumatol 2006; 33: 892-6. 

Gendi N S, Axon J M, Carr A J, Pile K D, Burge P D, Mowat A G. Synovec- 
tomy of the elbow and radial head excision in rheumatoid arthritis. Pre- 
dictive factors and long-term outcome. J Bone Joint Surg (Br) 1997; 79: 
918-23. 

Horiuchi K, Momohara S, Tomatsu T, Inoue K, Toyama Y. Arthroscopic syno- 
vectomy of the elbow in rheumatoid arthritis. J Bone Joint Surg (Br) 2002; 
84: 770-2. 

Koshino T, Saito T, Okamoto R. Surgical techniques of synovectomy with 
release of muscle insertion and assessment criteria for rheumatoid elbow. 
Techiques Orthop 1991; 6: 13-8. 

Larsen A, Dale K, Eek M. Radiographic evaluation of rheumatoid arthritis 
and related conditions by standard reference films. Acta Radiol Diagn 
1977; 18: 481-91. 

Lee B P, Morrey B F. Arthroscopic synovectomy of the elbow for rheumatoid 
arthritis. A prospective study. J Bone Joint Surg (Br) 1997; 79: 770-2. 

Lehtinen J T, Kaarela K, Kauppi M J, Belt E A, Maenppa H, Kuusela P, et 
al. Valgus deformity and proximal subluxation of the rheumatoid elbow: 
a radiographic 15 year follow up study of 148 elbows. Ann Rheum Dis 
2001;60:765-9. 

Mansat P. Surgical treatment of the rheumatoid elbow. Joint Bone Spine 2001; 
68: 198-210. 

Mansat P, Morrey B F. Semiconstrained total elbow arthroplasty in ankylosed 
and stiff elbows. J Bone Joint Surg (Am) 2000; 82: 1260-8. 



378 



Acta Orthopaedics 2012; 83 (4): 374-378 



Morrey B F. The future of elbow joint replacement. Joint Replacement 
Arthroplasty. Edited by Morrey BF. New York Chuchill Livingstone 1991; 
375-82. 

Nakagawa N, Abe S, Saegusa Y, Imura S, Kubo H, Nishibayashi Y, et al. 
Long-term results of open elbow synovectomy for rheumatoid arthritis. 
Mod Rheumatol 2007; 17: 106-9. 

Nestor B J. Surgical treatment of the rheumatoid elbow; an overview. Rheum 
Dis Clin North Am 1998; 24: 83-99. 

Rymaszewski L A, Mackay I, Amis A A, Miller J H. Long-term effects of 
excision of the radial head in rheumatoid arthritis. J Bone Joint Surg (Br) 
1984; 66: 109-13. 

Saito T, Koshino T, Okamoto R, Horiuchi S. Radical synovectomy with 
muscle release for the rheumatoid elbow. Acta Orthop Scand 1986; 57: 
71-3. 



Souter W A. Surgery of the rheumatoid elbow. Ann Rheum Dis (Suppl 2) 
1990; 49: 871-82. 

Stein H, Dickson R A, Bentley G. Rheumatoid arthritis of the elbow. Pattern 
of joint involvement, and results of synovectomy with excision of the radial 
head. Ann Rheum Dis 1975; 34: 403-8. 

Tanaka N, Sakahashi H, Hirose K, Ishima T, Ishii S. Arthroscopic and open 
synovectomy of the elbow in rheumatoid arthritis. J Bone Joint Surg (Am) 
2006; 88: 521-5. 

Taylor A R, Mukerjea S K, Rana N A. Excision of the radial head of the radius 
in rheumatoid arthritis. J Bone Joint Surg (Br) 1976; 46: 83-8. 

Tulp N J, Winia W R Synovectomy of the elbow in rheumatoid arthritis. 
Long-term results. J Bone Joint Surg (Br) 1989; 71: 664-6. 



